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By CUTHBERT DUKES.
THE discursive title " Some Observations on Pyuria," allows me to include in my remarks three different aspects of pyuria: (1) A numerical definition of pyuria, (2) a suggested classification of pyuria, and (3) the course of urinary infection following catheterization.
(1) Numerical Definitiont of Pyatria. The presence or absence of pus is one of the most irnportant of the urine tests, yet hitherto there has not been any accepted staindard for defining the limits of normal and pathological excretion of leucocytes in the urine.
These limits cannot easily be determined accurately if the centrifuge or sedimentation methods are relied on for preparing urine for microscopic examination. Being dissatisfied with these, I have recently described a new method for the examination of urine for pus which consists in counting the urinary leucocytes of a fresh, uncentrifuged specimen in a cell-chamber similar to the Fuchs-Rosenthal cellchamber devised for cell-counts in the cerebro-spinal fluid. The results are expressed as the number of leucocytes per cubic millimetre of urine. This simple test can be carried out in two or three minutes, and the only apparatus needed is a ruled slide and cover slip, a microscope with a movable stage and a "-in. objective. I have been using this method for nearly two years, and applied it to more than 1,000 specimens of urine.
Having before us the figures expressing the number of leucocytes per c.mm. of urine of several hundred healthy men and women, and of a corresponding number of cases of urinary sepsis, I suggest the following limits for what shall be considered normal and pathological excretion of leucocytes: (1) Less than ten leucocytes per c.mm. may be regarded as normal.
(2) Between ten and 100 leucocytes per c.mm. should be spoken of as " excess of leucocytes " (see fig. 1 ).
(3) Above 100 leucocytes per c.mm. is definitely pathological and should be labelled pyuria.
These definitions are expressed diagrammatically in fig. 1 . By" normal" is meant consistent with a healthy genito-urinary tract. The significance of counts within the zone of " excess of leucocytes" becomes less or greater according as the lower or upper limit is approached. Little attention need be paid to counts of ten to fifty in women, though in men such a record should be treated more seriously. The diagnosis " excess of leucocytes" is rather unsatisfactory, and my plan for these cases is to repeat the test after giving strict instruction to avoid external contamination during collection of the specimen, since experience has shown that the commonest cause of excess of leucocytes in women is a septic condition of the external genitals. These generalizations are as far as I propose to go at present, more detailed analysis being postponed until the numbers in each group are large enough to make statistical analysis of value. In the meantime, the following evidence is offered in support of these generalizations. In the first 700 cases' the average for normal I Cuthbert Dukes, " The Examilnation of the Urine for Pus," Brit. Med. Journ., 1928 (i), 391-393. women was 7 1 leucocytes per c.mm., and for normal men 2 1 leucocytes per c.mm. The last 300 cases gave an average for healthy women of 5 * 4 leucocytes per c.mm., and for men of 113 leucocytes per c.mm. In support of my definition of pyuria as urine containing more than 100 leucocytes per c.mm., I can say that I have never known a case of persistent urinary sepsis in which the leucocyte count was less than 100 cells per c.mm. More than 500 cells per c.mm. are usually present in acute urinary infections, and in most chronic infections between 100 and 500 cells per c.mm. The intermediate class between 10 and 100, which I have called " excess of leucocytes," is a useful neutral zone between the normal and pathological. Such a generous margin is necessary because the limits of excretion of leucocytes by normal people cover a fairly wide range, and because of variation in degree of dilution depending on the amount of fluid secreted by the kidney per hour. Variations in the degree of dilution, however, may be reduced to a minimum if the cell-count be made on the first specimen passed in the morning as I have already suggested.
(2) Classification of Pyutria.
One great advantage of the cell-count method of estimating pyuria is that' it provides a daily record of the excretion of leucocytes, the increase or decrease of output 1000 _ 900 - being registered as easily as the temperature or pulse. Using the method in this way I have learnt to distinguish two types of pyuria, the continued and the intermittent, which may be defined as follows. In continued pyuria the pus is present every day; although there may be daily variations, there are always more than 100 leucocytes per c.mm. in the first morning specimen of urine. In intermittent pyuria the pus is present on one day and absent on another: it reappears at fairly regular intervals, alternating with periods when the urine is free from pus. These two types of pyuria are illustrated in figs. 2 and 3. Continuous and intermittent pyuria are probably characteristic of different clinical conditions, and this classification may be Dukes: Some Observations on Pyturia of some use. in diagnosing the cause of pyuria in a patient. I have some evidence in favour of this but it is not yet sufficient to be of practical value. In the meantime I draw your attention to intermittent pyuria because it shows that !when disease of the genito-urinary tract is suspected one examination is not sufficient to disprove the existence of pyuria.
(3) Uritnary Sepsis followinq Catheterization.
In studying the origin and course of urinary infections I have been fortunate in discovering close at hand a form of urinary sepsis developing at a predictable date in men free from previous disease of the genito-urinary tract. As part .of the routine operation for excision of cancer of the rectum, it is the custom of the surgeon to tiein a catheter and leave it in position after the operation for three; to five days, the urine being released. at regular intervals. I found that pyuria invariably developed in. these patients. examinations of the urine of these patients for a week before the operation and from four to six weeks after and have been able to trace the origin and course of their infections in an uninterrupted and leisurely fashion. A similar series of patients suffering from cancer of the colon, treated by a different operation not requiring the tying-in of a catheter, has provided me with controls of the same age and sox. I may dismiss these at once by saying that urinary sepsis does not regularly :follow cancer of the bowel unless the patient is catheterized, andl the urinary charts of these control oases never showed any rise in the leucocyte content of the urine after operatioh. The normal course of the infection which follows the tying-in of a catheter is as follows. The urine is sterile till the third day when staphylococci first appear in cultures. During the first five days the urine may or may not contain a trace of pus, but from about the sixth to the eighth day the stream of pus steadily begins to flow, the urine-count rising from 100 to 1,000 cells per c.mm. in about forty-eight hours. About this time, if the case is destined to become complicated with a coliform bacillary infection, Gram-negative bacilli appear in company with the Gram-positive cocci on the surface of the nutrient agar. This punctual evolution is illustrated in the accompanying chart, representing the occurrences of the first ten days (fig. 4) . The subsequent course of the infection cannot be foretold with the same precision. In most patients the sepsis lasts at least six weeks, and is accompanied by a continued pyuria with occasional remissions but no true intermissions. As the pyuria becomes less, coliform bacilli disappear from the cultures but staphylococci and sometimes streptococci persist for two or three days after the pus has disappeared. In the most favourable case so far observed, pus disappeared from the urine after twenty-seven days and the urine became sterile on the thirtyfourth day.
One of the most surprising features of this infection is the mildness of tlhe constitutional disturbance. The continued daily excretion of urine containing more than 1,000 leucocytes per c.mm. is not reflected by any rise of temperature or pulse. It is not usually accompanied by any pain but the patient will probably complain of difficulty in holding urine, of difficulty in starting the act of micturition, a feeling of cramp, a desire to pass water frequently, and a continual sense of discomfort. This is attributed by the patient, and often by his attendants, to the severity of the operation of perineal excision of the rectum, but undoubtedly the true explanation is sepsis. In some cases the symptoms are more severe and interfere with sleep, but whether the symptoms are mild or serious, we cannot regard lightly any infection of the urinary passages accompanied by the growth of pathogenic bacteria and by the loss to the patient of something like a billion polymorphs a day, if his urine cell-count is 1,000 leucocytes per c.mm. and he is passing a litre of urine a day. I need bardly say that, now that I have extracted so much information from the study of catheter infections, steps have already been taken to avoid this troublesome and probably preventable complication of cancer of the bowel.
